INTRODUCTION
Free radicals are chemically unstable atoms that cause damage to cell lipids, proteins and DNA as a result of imbalance between the generation of reactive oxygen species (ROS) and the antioxidant enzymes. They are known to be the underlying cause of oxidative stress which is grossly implicated in the pathogenesis of various diseases such as cancer, diabetes, cardiovascular diseases, aging and metabolic syndrome. The use of natural antioxidants has gained much attention from consumers because they are considered safer than synthetic antioxidants [1] . Antioxidants derived from fruits, vegetables, spices and cereals are very effective and have reduced interference with the body's ability to use free radicals constructively [2] .
Silene alba (Miller) Krause subsp. divaricata (Reichb.) Walters (white campion) is a dioecious, short-lived perennial herb native to Europe. Flowers open in the evening and remain open the following morning [3] . Its sweet leaves are eaten cooked, also eaten raw. There is no report in the literature about chemical composition of Silene alba subsp. divaricata. However, some species of the genus Silene contain lipids (triglycerides, free fatty acids and free sterols), benzenoid compounds (phenylacetaldehyde), volatile monoterpenes alkenes (e.g. α-pinene, β-pinene, limonene) [4, 5] .
Stellaria media (L.) Vill. subsp. media (common chickweed) is a cosmopolitan cool-season annual weed widely spread in Europe, Northern America and Asia except Arctic. Due to high nutritional value it is used as a leaf vegetable, often raw in salads. In folk medicine Stellaria media subsp. media is used to cure inflammation, skin diseases, arthritis, bronchitis, asthma, etc. It contains vitamin E, rutin, niacin, riboflavin, thiaminascorbic acid, beta-carotene, gamma-linolenic acid, and mineral compounds, especially potassium [6] .
To our knowledge, there is no report in the literature on the antioxidant potential of Silene alba subsp. divaricata. There are only two reports on antioxidant effect of Stellaria media, which is used widely in Turkey for consumption in salad and in folk medicine.
The aim of the present study is to determine the antioxidant capacities Silene alba subsp. divaricata leaves and Stellaria media subsp. media aerial parts, which were collected in both fresh edible as vegetable and flowering (inedible) periods. The leaves and aerial parts of plants were washed with cold water and extracted with ethanol by maceration at room temperature for 7 days stirring several times throughout the process. The extracts were filtered and evaporated to dryness under reduced pressure at 50°C in a rotary evaporator. The obtained residues (crude extracts) were weighed then transferred to vials and kept at +4°C. These crude extracts were dissolved in ethanol (96%) and used for the assessment of antioxidant activity.
MATERIAL AND METHODS

Plants collection and extraction
Chemicals
Butylated hydroxytoluene (BHT) was purchased from Fluka Chemical Co. 2,2-diphenyl-1-picrylhydrazyl (DPPH•), ethylenediamine tetraacetic acid (EDTA), 2,2′-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS), FolinCiocalteu's phenol reagent 2N, gallic acid and ascorbic acid were obtained from Sigma Chemical Co. and ferrocene were obtained from Merck. All other reagents are of analytical grade.
Determination of total phenolics content
Total phenolics content in the ethanolic extracts from leaves of Silene alba subsp. divaricata and aerial parts of Stellaria media subsp. media were determined using Folin-Ciocalteu reagent by the method of Taskin [7] .
DPPH radical scavenging activity
The ability of the extracts and standards to act as a free radical scavenger or a hydrogen donor was revealed by DPPH radical scavenging assay. The scavenging effects of the plant extracts were determined by the method of Wei et al [8] .
Metal chelating activity
The ferrous ion-chelating activities of the plant extracts were measured according to the method of Dinis et al [9] .
ABTS radical-scavenging activity
The radical-scavenging activities of the plant extracts against ABTS were carried out according to the method described by Taskin [7] .
Statistical analysis
The data were subjected to one-way analysis of variance (ANOVA), and the significance of the difference between means was determined by Tukey's Multiple Comparison Test (P < 0.05) using the Graphpad Prism 5 Demo. The experimental results were performed in triplicate. Results were expressed as mean±standard deviation.
RESULTS
Total phenolics content
The content of extractable phenolic compounds in extracts was determined from regression equation of calibration curve (y = 1.293x+0.2192) and expressed in gallic acid equivalents (GAE). Total phenolic compounds (PC) (as gallic acid equivalents) in ethanolic extracts from two plants are shown in Table 1 . The extracts of Silene alba subsp. divaricata showed higher amount of total phenolic compounds than the Stellaria media subsp. media extracts.
DPPH radical-scavenging activity
The DPPH radical-scavenging activities of the extracts of two plants are shown in Table 1 . EC50 value is the concentration of the sample required to scavenge 50% DPPH free radical. Lower EC 50 value indicates higher antioxidant activity. The extracts of Silene alba subsp. divaricata, which was collected in both periods had stronger free radical-scavenging activity than the Stellaria media subsp. media extracts. Table 1 . shows that the ferrous chelating abilities of two plants are compared with that of EDTA as reference compound.
Metal chelating activity
The extracts of two plants, which were collected in edible period exhibited stronger metal chelating activity than EDTA. The metal chelating effect of the extracts and standard follows the order: S.media
ABTS radical cation scavenging activity ABTS radical cation scavenging activities of the extracts from two plants were measured and results are expressed as mM of Trolox equivalents per milligram of dry extract (mM TEAC/mg extract). BHT was used as reference antioxidant. Results are presented in Table 1 .
The ABTS scavenging effect of the extracts and standard follows the order: BHT > S.alba (edible) > S.alba (inedible) > S.media (edible) > S.media (inedible). The extracts of Silene alba subsp. divaricata showed higher ABTS radical cation scavenging activity than the Stellaria media subsp. media extracts. Table 1 . Metal chelating, DPPH radical scavenging, ABTS radical cation scavenging activities and total phenolic compounds (PC) (as gallic acid equivalents) of the extracts from Silene alba subsp. divaricata leaves and Stellaria media subsp. media aerial parts.
Extract
Metal chelating activity (%) EC50 mg/mL mM TEAC/mg extract PC (mg/g extract) 
DISCUSSION
Renewed interest in plant antioxidants has emerged during the recent years, probably due to the appearance of undesirable side effects of certain commercial antioxidant. In medicinal plants world, there is a huge number of different types of bioactive compounds with antioxidant activity that play an significant role in terminating the generation of free radical chain reactions [10] . Hence, in this study we evaluated Silene alba subsp. divaricata leaves and Stellaria media subsp. media aerial parts as a new antioxidant agent by various in vitro antioxidant tests.
To our knowledge, there are only two reports in the literature on the antioxidant potential of Stellaria media. It was reported that the methanol extracts of Stellaria media seeds were tested for antioxidant levels using the 2,2-diphenyl-1-picrylhydrazyl (DPPH).
Antioxidant values were reported in 4.915µM Trolox/100 g (TE) from DPPH radical scavenging activity of crude seed extract from plant found in the Mississippi River Basin [11] . Moreover, ethanol:water (4:1) extract of Stellaria media aerial parts was tested for antioxidant levels with in vitro inhibition of xanthine oxidase (XO). Stellaria media extract was effective in inhibition of xanthine oxidase, with an activity higher than that of a reference extract from Ledum groenlandicum [12] .
In our study, three methods were used to assess the potential antioxidant activities of the extracts from Stellaria media subsp. media aerial parts, which were collected in both periods, namely ABTS + radical scavenging, DPPH radical scavenging and metal chelating activities.
The present study reports for the first time the antioxidant activity of Silene alba subsp. divaricata. Silene alba subsp. divaricata extracts, which were collected in both periods have higher DPPH radical, ABTS radical cation scavenging activities and total phenolics content than Stellaria media subsp. media extracts. A significant and linear relationship was found between the DPPH radical, ABTS radical cation scavenging activities and their phenolics content.
Stellaria media subsp. media extract, which was collected in edible period had the highest metal chelating activity, however, contained the least phenolics. The difference in the metal chelating activity of this extract may be due to its flavonoid composition, which is chelated with Fe +2 ions.
CONCLUSION
These results suggest that Silene alba subsp. divaricata leaves, which were collected in both periods and Stellaria media subsp. media aerial parts, which were collected in edible period have beneficial effects on ferrous chelating, DPPH radicalscavenging and ABTS radical cation scavenging abilities and may thus exert protection against oxidative damage.
